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REPRODUCTIVE CHARACTERISTICS OF TWO KOKANEE STOCKS
TO FLAMING GORGE RESERVOIR, UTAH AND WYOMING

IN TRIBUTARIES

Bradford G. Parsons' and

Wayne

A. Hubert'

—

Abstract The charaeteristics of kokanee {Oncorhiitichus ncrka) spawning stocks in the Green River and Sheep
Creek (tributaries to Fkiniing Gorge Reservoir) are described as observed in fall 1985 and spring 1986; the time of
spawning; length, age, and sex structure of the stocks; fecundity and egg retention; density of eggs in redds; and the
timing of downstream drift of emerging fry. The time of spawning, length-freciuency distributions of spawning fish, and
egg density in redds differed between the two stocks, but other differences were not observed.

The kokanee {Oncorhyticlius ncrka), the
landlocked form of sockeye salmon, have been
widely introduced into reservoins of the western United States as both a sport and forage
fish (Wydoski and Bennett 1981). Despite the

River

in

Sweetwater

County,

the reservoir

widespread stocking of kokanee by fishery
managers, there is little published information on the dynamics of spawning stocks that
migrate from reservoirs or lakes into streams
to spawn. Past studies include descriptions of
stocks that migrate from Flathead Lake
(Hanzel 1964, Fraleyand McMullin 1984) and
Lake Koocanusa (Huston 1984) in Montana,
Porcupine Reservoir in Utah (Janssen 1983),
Priest and Upper Priest lakes in Idaho (Bjornn
1961), Lake Tahoe in California (Cordone et
al. 1971), and Nicola Lake in British Columbia
(Lory and Northcote 1965).
From 1963 to 1983, 2.2 million kokanee
were stocked in Flaming Gorge Reservoir on
the Green River in Wyoming and Utah
(Wengert 1985). Natural reproduction of
kokanee occurred in two tributaries to the
reservoir
the Green River in Wyoming and

is

145

km

long and has a surface

area of 17,000 ha.

The Green River originates in the Wind
River Moimtains of Wyoming. Fontenelle
Dam, 115 km upstream from Flaming Gorge
Reservoir, creates a barrier to upstream fish

movement, and its hypolimnetic discharge
provides cold water to support a salmonid
fishery downstream to Flaming Gorge Reservoir. Kokanee spawning is concentrated over
the 3.5-km reach of the Green River immediFontenelle Dam.
reach the rixer had an average
wetted width of 68 m (range 33-121 m) and a
constant discharge of 24 m /second during fall
ately

downstream from

Over

this

1985.

Sheep Creek is a small, high-gradient
stream that enters Flaming Gorge lk'ser\oir
from the west in Utah. Most of the discharge
originates from a large spring 9.6 km upstream from the reservoir. Kokanee spawning
occurs 1-7 km upstream from the creek
mouth. Mean wetted width o\er this reach
was 8.4 m (range 2.9-23.9 m) during fall 1985,
and a\'erage discharge was 1.6 m /second over

—

in Utah. The objective of the
present study, from 1 October to 19 November 1985 and from 1 March to 27 May 1986,
was to describe the characteristics of the kokanee spawning stocks in these two streams including the time of spawning; length, age, and
se.x of the spawning fish; fecundity and egg
retention; density of eggs in redds; and the
time of downstream drift of emerging fry.

Sheep Creek

the same period.
Mi;iii()i)s

Kokanee

adults

were collected

streams to detiMinine the timing

Study Akea
Flaming Gorge Reservoir
'VVyoniinU Cooperative

Wyoming,

Wyoiiiiiig

length, age,
is

Kisli .im.I Uildlil,- lic-si-.in

Game and

I'ish Uepailiiu'iil,

and

on the (irccu
li

and

I

nil.

InneiMtv

L '. S. Kisli

and

ol

southwest

Wyoming, and Daggett County, northeast
Utah. The dam was closed and the reservoir
began filling in November 1962. At full pool

W \oiiiiim.

46

iioni

both

migiation;

and sex structure ol the stocks;
and eiiU retention b\ females.

tec inidilN

L.naiuK',

W'ildlile Si lAiee.

of

W \oiiMm;

S2()71

llie liiit

lied In tlw lliuerMl\ ol

Parsons, Hubert: Flaminc;

January 1988
In the

Green

River,

fisli

Fontenelle

Dam

stalled across the

during

mouth

fall

of

1985.

A

trap in-

Sheep Creek

in

from passing upstream without being caught. The trap was
checked at about 1000 and 1800 his each day.

September prevented

fish

were measured to the nearest
were removed by the
method of Schneidervin and Hubert (1986),
and age was determined by three indepenTotal lengths

millimeter.

Otoliths

dent readers using a dissecting scope. Estimated age was the modal value or the median
value of the three readings (Hubert et al.
1987). The fish were sexed by morphological
Ovaries were removed and
differences.
placed in Gilson's fluid to break down ovarian
tissue and harden the eggs for counting
(Snyder 1983). Dead females were collected,
and all eggs remaining in the body cavity were
removed and counted to determine egg retention.

We

used a modified Hess sampler to excaredds and estimate egg deposition
(Usinger 1956). The sampler was placed over a
portion of the redd, and rocks were removed
and water stirred to lift eggs into the current
to be carried into the catch bucket. Excavation continued to a depth of 20-25 cm at different locations until the entire redd had been
sampled.

vate

The downstream drift of emergent fry was
measured with drift nets (().25-m" mouth, 4mm mesh Ace netting), 7.2 km downstream
from Fontenelle Dam on the Green River and
50 m upstream from the high-water mark of
Flaming Gorge Reservoir on Sheep Creek.
Samples were collected about once a week at
1-hr intervals after sundown in spring 1986.
Flowmeters (General Oceanics, Miami, Florida) were mounted in the nets to measure the
water volume sampled. Stream discharge estimates for the Green River at Fontenelle
Dam were obtained from the U.S. Bureau of
Reclamation and were made by the float
method (Buchanan and Somers 1969) for
Sheep Creek.
Results
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